Abstract. In this note by using elementary considerations, we settle Fröberg's conjecture for a large number of cases, when all generators of ideals have the same degree.
Theorem 1. Let d and k be positive integers. Then
• for z
In [Au] M. Aubry got the result of the first type, his result cover only thin set of cases (d is larger than some complicated function depends on k and z). In [MM] J. Migliore and R. M. Miró-Roig also wrote similar result as a consequence of Anick's work, however their result only for small z (the upper bound for z depends only on d, k; doesn't depend on number of variables).
As a consequence of Theorem 1 we get the following statement.
Proposition 2. Let d and z be positive integers. If there exists r such that
then the Hilbert series of the ideal generated by z generic forms from D d is given by
Of course, all interesting cases correspond to z dim(
the "probability" that a given z dim(S d ) is covered by Proposition 2. Proposition 3 means that Proposition 2 gives the criterium, which covers a huge number of nontrivial cases for large d. As a consequence, we get that Fröberg's conjecture is true for many previously unknown cases for large d when the degrees of all forms are the same.
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Proofs
Proof of Theorem 1. . . , g z , g be generic forms, then
The intersection in the left-hand side is a subspace of that in the right-hand side. Hence, they should coincide, we get
Similarly, we have
Similarly, if we change g z−1 in right-hand side by the form g ′ z−1 , we get the same space. Repeating this procedure with g z−2 , g z−3 and etc, we obtain
Fix any generic g, and choose a form h ∈ V g . Hence for any generic g 1 , . . . , g z , the form h belongs to the ideal. For a linear coordinate transformation A, denote by h A the form h after this coordinate transformation. Consider coordinate transformations A 1 , . . . , A b (b is finite) such that the linear span of h A1 , . . . , h A b has the maximal dimension.
For generic g 1 , . . . , g z (generic with these b coordinate transformations), the forms h A1 , . . . , h A b belong to the ideal I generated by {g 1 , . . . , g z }. Hence, the linear span of h A1 , . . . , h A b belongs to the ideal I. Since this linear space has the maximal dimension, it is closed under the change of coordinates.
Hence, there is a nonempty linear space H ⊂ S d+k closed under the change of coordinates such that it belongs to any ideal generated by generic {g 1 , . . . , g z }.
However S d+k has only one such subspace, namely H = S d+k . Therefore, the (d + k)-th graded component of the ideal is the whole S d+k . This proves the lemma.
Let z 0 be the minimal z such that a z = 0, and z 1 be the minimal z such that a z1 = dim(S k ). By Lemma 1, the dimension a z is strictly growing between z 0 and z 1 , thus
which gives the proof of the theorem.
Remark 1. In fact, we proved that
except for at most possible dim(S k ) cases for the values of z. However, we don't know these dim(S k ) values exactly.
Proof of Proposition 2. By Theorem 1, we know that
. From the first claim, we get that the (d + r + 1)-th graded component of the ideal is S d+r+1 , hence for k r + 1, the (d + k)-th graded component of ideal is S d+k . From the second claim, we get that for generic g 1 , . . . , g z from D d , there are no f 1 , . . . , f z ∈ S r (not all zeroes) such that g 1 f 1 + . . . + g z f z = 0. Hence, there are no such f 1 , . . . , f z ∈ S k , for k r. Then for k r, we have
Hence in this case, the whole Hilbert series is given by Fröberg's conjecture.
Proof of Proposition 3. Take an integer k. Then for large d, we know the Hilbert series for at leat
different values of z. Then we have
The fist summand tends to 1 dim(S k+1 ) and the second one tends to zero as d increases. Hence, limsup of (1 − p d ) is at most 1 dim(S k+1 ) . Therefore, lim d→∞ (1 − p d ) = 0, because we have such a bound for any integer k.
